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mm&i mmm 

mmo&m mmmu o s ^m<amma>mm^m 

[ff ^ l ] -4M»fl:3S«*f» ICN^- ^ * ;i/MM0S h ^ y V* Z - v * )V 
MMOS h 5- y P * # - <D * *l^ft © «c & t5fx il/^^fflll £ . g«ia^ 

&Mt5Xgfc, taSB^#a£«*K:U^v%|t1W#©fe«)<Z)^«« i fe K-tf> 
jg&*/y n>R«&?gj*?-sxg*:, t&ia^|gS2/U=i>JKtfiK:aiR»Jctt»S 

R&?gjatsxsfc, s&aB^-oPM©#*§ss/y 3>fB«±©iiraa#— 
R&aMRWJcufc^-rsxgfc, tafa^#^««±cisi&^M^yif-r kr£?b 

<Dmmmzi&£'tz>j:ni:. t&mmm&&MS'W>( Fis&vtftm&m&i'V ^ 
ym±iz^-(Dmmm^^-t^nimii. mmmr.<Dmmmtmm^mmt/v a 
>mt. mm&&m t/ v -9- >r kr & ^° * - - > t t s&ib«- ©psoras ^ 

v. 

tSIg^, P^*;PMMOSh^>^;*#-©y-;*;££tf Fl^ 
{c^^{c{Sa^©PM^M^^«ff|S^#^*^*icF-lf>^i--5>X^^, fff 

m¥m&MWL±izmEi<DmmmitMm-*z> h . mx®. f ^ x >y ^ > y tc ^ 

y tJSBSlH©«»R & x v * y ff h f&BB#*g & 2/ 'J3>fii 0frfSEffiit&&« f 
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mBWkzmm.mzv&£-? sunt* N^*;i/§?Mosh^>$;x#-tf)y-*£ k 

(D-mzmiRMizmmmcoKm^mmz f-^^sx^, p^*;i/§?mos 

3 b&zmmm,ffifc<D-m^mMwizmmm<DPm*mm* f- t? > ^ 
■r s £ e> & -5 *B«MMos^##:^g a) m^m a 

[HM*^ 2 ] jcn^ ^ * ;i/§fftios h^>$;;*#-£:P^-v*;i/ 

zmm-rzunti. mm^m&mmm^^mumnr^&n^Mmz: f-^> 

a«e&K:i»*'r-&xei:, t^¥##is«JtK:iS»&^»s/y*>f KKfe^-r 

mm*&3k-?2> Jim n , m&&m&4tM s/yf>fKfej: t>* m t/vn^m 
& <k ^tffgaisiii^^M s/ y k & 7t # - - > y h x mmm- <£>p§?#mh */ y 

- ©P3!#J£S 2/ y a > & & £ £ SXgi:, fffSH 

B&gB#*§ii */ y 3 >«ttfi ta^m tcfias^H^Mft f - 1? > & 
«fc^ifffam-<z)PM#^a^y a>j«ifi«ci:tifga»-©N^©#Sig*5/y 
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slit, mm^mi^mm±izm^(Dmmm^mm-t^jinii. ftMK5>fx 

yf-ytfizji y IfflHIlHO^m & m y ^ > >f L f&SE#Ma 2/ U 3 > 33 <fc ffflE 
^tSllt, flftH4Mi»tf;g«_ttc#fgaS'y 3>i5:MtSXti:, frfSa# 

*gas/ u =1 ymtpizmiRmz&mm<Dm^n%>} f- > ^&m^-<2>NM<z># 

<Z)P§? K - tf > ^ & ff v * © PM <d a i/'Jn> -gUgc £ mtfttZ X@ i: 

, «rsB#iga^y 3>JlR©^«t^£»K<^)PM^3l«*K-t;>y&ffv^f|zl©ps^ 
K&^jat«xgi:, t&ffifg— ©PM©#3isas/y 3>flg«±©i&ss»-©«s» 
fc, i»«a*«v^griB#*ga^y ziytmrni^x^^mmmmA^mm^-mm^ 

s x® i: . mmmm^m s/ y -9- >r k e j: z$mm&m a s/ y n > re± {c^-co^e 

&«S/yiM FK&/**-->^LTt&flB^©P3!2HBaS/y n>M^iltaSa 
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•v *;i/§?mos h ^ > £?x # - <z> y - x £ £ K w > £ fc*««ic3S#{«K:{B* 

ii5:x yf-yy birj§a#MHr> y n > <fc fuiBif 1H&&A U KfflMlc 
ic|&5fef silt, N^*;vMM0Sh^>^x#-<z>y-*£ Ki/>f 

[»*®4] ¥S*#3£##fcN^**;i/MM0Sh^>^;**-fcP^*^ 

^J|>> y n >R*cS&»K:Sa&a>P3!**i«* K- tf > y&ff v^-©P3!©#> 
^>'Jn>it^tSIIt ifrffi^HBSS/y n>R_tK:«-©«&*R£: 

S^«rtc|»*'r*XSi:, f&ffl¥»fc£«J:£iOTftj&&AR&^/£'rsxgi:, 

ji^s & ft v * mm^m a y =2 > t t t v * * £®Bamj&& ar 5: isit&^M 
Sii. «&ffi*iRj&&A2/y"i?->f K^*tjtfifaa#*gas/y n>iR±jc»n©«ii»iig 

& s x@ £ . itffH^- affittR t. iff f E#*sa 2/ y =1 > Rfe «fc ffjfBi«iiL& 
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(D?m^^yv ziymm^tmmm—oymoy^u^y v =r ymm&&<Dttiim& 

y n >«|#K:StRWfcffi»K©PM***#> K— tr > ^feffv^^coPM© 
U #ffB»^a>i»»IJI ■k^v*y# L tifffi#*ga 5/ U n > is J: KFffilff 2/' 

©poises' u n e>&£ B&iasm^o-SP^^^icisa^oPM^M 
« & K - if y >r -? z> Jim tfrb & sffi»MMos¥#fl^e©»3g#i6. 

z. £ iz <t y n^-v #;bMMOS # - iiP^-v *;pMmos # -©^ 

tl^tKJDfl^&SSS'r^^^^^ilt- -§>M^1 £fc&2 ££&3 *fctt:4 IC 

ffi«©ffi»SEMOS^#flcSliB©5S3&*as. 

osh^ypx$-<D*n?n<DM^*mfe^£z£*!&m£-tz>m&TMi 

2 * fete 3 * fete 4 fCSB«O*B»SlM0S^##SI«©»l3t*as. 

[UNtgi 7 ] BtfSB^^a^^NM^^^^fe y PM^ Sr^-T & 
z: £ \z <t y n^-v *^/Mmos h ^ y V* # - fcP^-v *;i/§EM0S h ^ > >^?x # -©^e 
ti^ti©1fi«S:«[fe*rsi^S:4fai:'t«3ll#^l *fel±2 *feli3 *fct*4 tc 
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;i/ -en "etu&m-t z> z}nz£VN7-v* ;i/Mmos> 9 y v x # - h * * ;i/MM 

T*«>S r tSfM 1 ^ fctt 2 t fett 3 i fett4 &CfB«©*Slf MMOS 

>f ?r x&xft y , * * ;i/Mmos b ^ > # - <z> l # v^mmii <z> fe«xz>» 

K#*gSS/y n>K©|RJS#l 0 0 0A^&4 o o oAoifflt^S^iiM 
£ -T l*fc»2*fcH:3;fcfcM:4 tcf3^©ffi^MM0S^##:^e©tg5t 

£#1 X 1 0 14 ~9 X 1 O 18 atoms/cm 3, T& y. tM^^'J n>|g<DS/- b|g 
2 * few: 3 * fett4 K:ffi«©*&»SJMOSi|£^#:^fll©jR5t*j56. 

#1X1 0 14 ~9 X 1 0 18 atoms/cm 3 T*&y, &&Mtiki/V 3 > IK CDS/ — hiSifi 
f^Htk fi/D#e>«+kQ/ngaf-e«>Siii«:if#ai:'r«lt^l *fctt2 
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tttot bT/Kn>^v%bBF 2 $:-f ;*:y&A&&c J: ySt^jafi«0)iEi*a>t8SS: 1 x 
l o 19 ato«s/cm 3 J6iiJ:f&flH#"*Sae/U =i>R»t»K:#A"r«XSi:, lafH^^ h 1/ 

, mm^mm^m^^iyv ny±izmm-t^>xMn. bw ?^7j - 

1X1 0 19 atoms/cm 3 a_hBfrSH#^^t^U 3 >K#K:a*A'rSXg£, iff 

T3i<^>%fflv^T^SK-tf>ySti:y»^3M^*©iEl*CD^i i K«: 1 x 1 0 19 
atoms/cm 3 J^JhttffB#^^i/U a>McfiiC^A-t--5Xgi:, ltflH^E3©^jl$: 
Bfe*t-SXSfc^fe5&«ii:&#ai:^SIt*3Si *fctt2-*fctt3 *fett4»c 

— ©5lfc»R©li!JP# l 0 0 OA^M 0 0 0 A©^B-C&<g>-££#$t£i~£il 
l££«2££«;3£fc«:4 Kffi«©ffi»MM0S¥#fl^*©IS3i:£tti. 

y-F-f K©BU£#5 0 0A^f>2 5 0 0 A©^ffl^&&££l£#$tht-£if^ 
[ft ^2 0] BfffBl«ife^M^XA^^^lCj;y^$tlfc=l7l;i/bt; 
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^> u n u , Wim~<Dmmm<DMmm& i oooa 

■3^&3 0 0 0 ACD^HT^^r il^MitSiMl *fcM:2 ££&3 $Lf=.lZ 

2 2 ] fiffB«HCDJft*|Rttft^ffi^«SJC J: y tlfc 2/ U 

n ^Bft-ffcJRT** »J > 2000 A a* Mooo A©|KH 

■eftsr^&^nii^i ^fc«2^^ij:3 ittcizA izmmommmos 

Silt, xy^>^K:i:y*^zl<Z)Jie»III«:xy^>y"rsXSi:. 7*M/ 
hS:^-r^X@il}?)^^-5 3^5:#^^-r^lf^l £ £1*2 ££1*3 * 

[fgf80fNffl&§fcBJ§] 
[0 0 0 1] 

4fJC«£E*ffi*(Voltage Detector, JKftVD£&gB)<*j£«ffi I/- * (Volt 

age Regulator. J£A^VR£^fB) ^X^f y^>^l/^fa .1/ — jr. (Switching Regul 
ator, JK«SWHfc*ffifc£)fc£©/ir7-V*-5?;* > h ^#^S^^"^T > ^" 

[0 0 0 2] 
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ts&s/v 3>^&3&«p^-'Y*^/MMosh9>s?^*- (j^pmos^ib) 

ft £^tMMOS#^ (Complementary MOS. JS*tfeCM0S£*S3) 
[0 0 0 3] 

L, <fc 5 tt5«S3 

io»f)ft^;^ <z> mm iz mm s *i $ ^is^ * * /i/ t & s 

l/£HB«ffiT*a&€- 0. 7 VgSox>;\>^^ > hM©PMOS (J£J^ 
*3B2t2*^ -v ^ ;i/ i: ft -o T <5 „ 

[0 0 04] 

4Mi«-0. 5 VJ^±lCtg^-TS^^ MOS ©<£«ffilfr^<D- 
[0 0 0 5] 

-#±sb ©mMi? & s <gsffi»f^ £ <£?n»*«& * m& £ * * swa^ae tit 

, NMOS©^- hm^(D^ftM#NMT?& PMOSCD^- h«iltf>tg*§ff &PM£ b 
feV^S^- h&#tf-*flBlC#&*lT^&fc rO^EMNMO 
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JE £ /h £ < b T =fc «*g -9- 1/ y %/ a ;i/ F^ffc © Mik IcMfe "f ® «ffilfr £ «fc 
tfteM^m* # £ =b fc olfg £ & £ o 

[0 0 0 6] 

SlCjfc^ -?-CDi5BiX5|llC;}3V^NMOS. PMOSt =fo &C>?f - F ©UttS:^ ft U # 
[0 0 0 7] 

[0 0 0 8] 

[see 

[0 0 0 9] 

(1) 

mmm^m^t^jLmn. mm¥m&mm±iztf- hiii&^tsiii:, 

f^tSXgt, fjfgB#*g£S/ U 3 >J£#lc»Rl»fciS*a^PM*«* F— tf 

n >Bi©^«tc<g«a!(Z)PS[^si«« f— tr> y v^z:©m©#3ess/ u 3 > 

t&IB»— ©PS!©#«a^U 3>««Ji©KflBS— ©*fi»KS:ailKa9»c|»* 
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i/vny mm <fc &mm%i=i(Dm&%i& tsvny mmfr & & t. & mm 

•v * ;i/MMOS h =y y Vt. % - <d y - x & £ F u>f > £. te&Mmzmmmzi&m 

II?:i^f >yt fiJlH#*£l& S/ 'J n > 33 J: HrlBlStt j^ife A U ^ >f FMH JC 
ci^tsxgi:, N^*;i/MM0SF^>^*#-<z>y-;* £ Ki^-f >tftsl 

©y-*£Ki^>£&£ is <fc §u sam - © p§s#mh j/'J3> e> * 

[0 0 10] 

(2) 

^fltlS** JCN^ * * ;i/MM0S h5>y^*-i:P^'V* ;i/MM0S h ^ > i/ x # 
- tf>^*i^;ftcD«c $:SS^-r & a:/wg/fc(Z>X@ t > ftfiE¥^#:g« JtiCi!t^# 
iii«!c&7£f!£•t£X3I£:, f&SB¥#ffrX^-t:fC>F- MfiiH5:MtSXii:, 
|&IB^##||«|f^K:U^v^|S^a»©fc^^)©^«*S: K-^>mxit, fuiE 
¥3WME«-ttc#*efiS' U n >H?:MtSXii:, U u ^R^JC 

MtSXgi:, lffla#*SaS/U3>IK±»c^-©ja*JRS:^-rsxSi:, i9 

ia«-©pa©#^as/y n>fg«±<osa«m-©j»*jR&aiRe©K:i»*i-sx 



1 1 
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y nfemmm-<Dmmm±-&& <d%:&<d mm-mm y -*m fr& 
y-9->f F©BUf h 4 mmnmmn%sm&-e>?M&ffi&*sv 

n >R««JSW1>** & * «£t#fig« £ 7g#*r & X® £ , fuSBIgJfi#fg^-t ©31— 

F U>f > fc3&S««fe<k t)t«fSB^©m#*§S2/ U =i >R«««#©t&K#l§ 
SS/'Jn >R*KijB^#KffimK©NM:*«ft K— n°> ^fcfr v*<£*,K©NMa> V 

* ;vMmos h^>^x#-©y-x£Fi'-f>£&£ <fc tfitrtaig— 0>PS# 

y a>K*caiK»^iB«a[©ps^j«%F-fcr>y&f?v^is«K©PM©y-^ 
£ fw >fe«fctf»— <z>PM©#*£fis/y n>is«&^'rsxgi:, §uia¥# 
jijcishcimsr % mm.-* s x@ t . n#tt f ^ >f x y ^ > tc j: y t&sa 

iHOiil&x y ^ > y LmM&m& S/'JnvfiJ: $rftBiSBftj&&M $/ y 

y-^i: FU>r>^^^M^^3cfc^t&fH^— ©NM#^a^>y =i 
t&flB««t»©-aPK:38^»K:i««S©N^«ftS: F-tr>^SXS4:, P^-v 

* ;i/MMOS b7>^^-©y-xtFK>i:!5:5 M^c £ <fc WIB^n© PM# 

[0011] 

(3) 

aUSJacSr^-rsxSi:, *&8B¥##aS«-fcK:^-- hilfiil^^tSXSi:, 
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n>IR©£#Jc|£»K©Pa*tt* K-tr>y%ff v>m^©l^!©#*SSS/U n> 

mm^m^yv ny iimmvr^^mmmm^±mm^mm^±myv^^ fas 

m&&mywj \?&&z$ffim&mikisvn>m±iz%$r.<DmMmzBm-?z>j: 
mt. mmm-<Dmmmnmm^m^iyv nymnmmmn&&myw4 kk 

* ;i/MM0S h ^ > ^ # - © V - 33 J: t>* F >f > £ £ M^c lc»m IciSSg^ 
©NM*tt*&f&8B¥#ft3IS#fc: K-fc^^sxgfc, P3^*;vMM0Sh^ 
>^*#-©V-;*;!3J:tfFb-f>£&£ fc»4R & £<6«g©PS*tt& & 
|ffia^##*«*{c K-fcT>^-r*XSfc. t&ffi¥#tt3l«J:CSH©Mi»&& 
S X5g i: , H*tt K5>fX7f > Viz <fc 'J tfr8a^H©ieflelBI £ x >y ^ > ^ 

fe^tsxii:, ltfffi«*Ti#J:©t&IB*— ©»»RS:am«rK:|»**rsxgi: 

om&m&y u u e> 3&*tjfia««tf*:©— »jcai?»jc«»s©N^sK 

K-tr>f"t*XSi:. P^^SSMOSh^:/^**-© V-;*£: KM> 



1 3 
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[0 0 12] 

(4) 

^MMfcHtttptcN^ ^ * ;i/Mmos h y v x # - h * % ;uMmos b^yisx* 

mmm^mm-r^jimt. tm^m^mm±v:v- hmnrnzmm-tzjimt. 
mmmvLigmm&m^Hm k- tr> ^sr^fv^-cDPScD^iga^ y =i 

SEffl- <DPM<D&%£& $/ V n > _h ©la §E!H- <Z>f«£| £ 3Bfttt fc £ X 

isa $/ u a > £ *g« u t ^ * iJr sa»a^«K & s/ y -9- Kf t -t z> x 

lit, ^^-->^S4xfct8f|B^—©i(ft»J»;«:Bfe5fe'rsXjgfc. 

»$/y Kfe<fctft(rffi^»as/y 3>KJbKi^ri©fft*KS:^ , r«xefc, 

OJ(ft»BI £iu3S#^a 2/ y a ym& J: flfSHffiftl(&&Ji S/'Jt>fKS: ^° 
*-->^bTf&M$— ©P^jgaS'y 3>1H«i:l&IBlSBl^MS/y-9->f K 

si^fci tmtai&-©PM#$sii^ y 3 >i^MTO^©BffiB#Ma^ y 3 ym 

7>^'X^-0V-Xt Kl/>f >i:3&*IS«fcJ:tJPtlfffi»-©PS!#*gaS/y =1 

>if^h Btfian-©N^©#^^i/ y 3 >««#*<z>t{rffi#*f as/ y 
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>f > £ & MJUc £ <£ ifffB3l— tf>NM#^JI J/'J3> « & 3 *tf fH*£*n:#: 
h^>^x^-©y-xi:Ki/-f>^^-5 .J; tmfafgz:©P3ff#M.fl 2/ U 

[0013] 

(5) 

;i/§tfMOS h ^ > # - h V * ;i/MMOS h 9 > V* * - tf> ^tl^JlCDfl^cfc 
[0 0 14] 

(6) 

f5fB^^«« #P3S¥*#£*' , e & U NM 9 x ft £ PM a: ;i/ £ ^ tl^tfl^ 

•T -5 r ic j; ij n^-v *;i/MM0S h 9 > & - £P^-y *;i/Mmos h 9 > s^x # - 

[0 0 15] 

(7) 

B«ga^#^*«^NM ^mi^mmx' & y pm ^ x ;i/ & 7t£j&-r £ r t k. <t y -y 

* ;1/§?M0S h 9 y i/ 7. # - h -v * ;i/MM0S © ti^tiOfl^c 5: 
[0 0 16] 

(8) 

i&fB¥#ffcS»«¥#ttS«-e & y NM x ;v PM * x. ;i/ & ^ tioftugj* 

© ? n <d mm * m%. -t & ^ £ & t. + s *b«mmos^ mtbmn © «3t 

[0 0 17] 
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(9) 

[0 0 18] 
(10) 

[0 0 19] 

(i i) 

[0 0 2 0] 
(12) 

<D$gmtfl 0 0 0A^f>4 0 0 0 ACtBT'feSr £ £ £ ^ -5 *B*f §?M0S¥ 

[0 0 2 1] 
(1 3) 

^IsBFzZm^tcJJty'&AmT'&V. IM0jE*©WlXl 0 14 ~ 9 
X 1 0 18 atoms/cm 3 -e& »J . S/ U H i/ - Mgi5vffi#£St kfi/D^ 

e> «+ k n / □ sare & * ^ £ * <mn * -r * tBnmos^m&mmoim&xm £ 

[0 0 2 2] 
(14) 

LtfcfPtSrfgv^'f ^>aA^tfe l J, K*ttft©:£i*a>»K# ixi o 14 ~9 x 
1 o 18 ato«s/c« 3, T?&y, R#*ga$/y 3 h^H^k Q/D^fe 



1 6 



miE4f 2 001-3084417 



#2 001—241298 



[0 0 2 3] 
(15) 

V^BF 2 &>f >f>&A&fc:<i: ijm^fU^lEmo^m^ 1X1 0 19 atoms/cm 3 J£* 

[0 0 2 4] 

(1 6) 

^^©^•y^aKt K^>f ^>f vm^mm&jEm&mm* ixi o 19 at 

o 

[0 0 2 5] 
(1 7) 

ISfffi»-CDPS©#l§S2/U3>Ifi;ig«S:^ , t*X3g«. '£ia®il&Mt£& 

J: UMIM©*Bi^lg£A#-^>^£X^^ LTtfn >&ffiv^# 

^•Jg K-tr>^{C<fc *J**tt*©jEi*©Si£& 1X1 0 19 atoms/cm 3 J^±affSH 
#M^Un»it|i{c#At5lSi:, IJrlBjltgcDJIftlftJWE&Bfe^SXSfc^e) 

[0 0 2 6] 
(18) 
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1000 Afr £400 0 A<DmmX*$>2>Z£ &4$8fc^Sffi»^M0S¥»flKl£1* 

[0 0 2 7] 
(19) 

tifc^ y */ y u->f k*» b < » # y y^y >> y «9->f Kfc b < # y v y 

ooa^p,2 5 o o A<D^m^$>^^t^wm^^mmms^mi^mm.(Dm 

[0 0 2 8] 
(2 0) 

t&SBi5ttj&*feJRtt:* ^ y * & y tifc n h b < li^ # > -e & y 
, KifiHRj&£«©llW# l 0 0 A^f, 5 0 0 A®lM5ii:S:#ti:t5i 

[0 0 2 9] 
(2 1) 

mm^cDmmmitrm^itmm.mmnm^ b < j: y mm* *i£ 

s/y a>gftftttT?»y ±«35>«ffc^«^«iSJc<fc ym«stifes/y n>SftiR-e 

fe**jf«3i-e*y, ©j»«EK©»RJP«« 1 OOOA^?,3OOOA0i 

[0 0 3 0] 
(2 2) 

f!faB0H©ifi»Kttfl:^ffi^iSK:j: y tifcs/ y 3 >SMfcBre& y > 

M^H©iSifii^)l(Z)^mff ^ 2 0 0 0A^?,6 00 0 A©ifflT^S^ai:#llt 

[0 0 3 1 ] 

(23) 



1 8 
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[0 0 3 2] 

101 jc^stifc^- hmm&mM&&mi/ ut>f K134 ^p+m© 

#«IM8fr&B»i:LfcLDD (Lightly Doped Drain)#jre&*NMO SI 1 3 £ 

. n*x/i/««i o 2ic^$tifc^f~ h«ffi#^«yi*iKj&£«^yiM fi 

CDPM0S1 1 2 £lfr£>&£CM0S£:, 0 6 ±tC?£j&3 ;ftT 

Bt«:a»EE-rsfc«><©#EEi«fr% b < ttB5^»&»£«cRis»fcifK:;sv* hi^z> 

P-mStftl 1 4fej;OT-m*n:^l 1 5 tfr bW&ZnT V\§. 4*- h«*S£J: 
tJfSB^ttorlg^lS»;^ESmi:L/fev^fei^)^iS^l x l o 19 atoms/cm 3 j£*±<£>;tfn 
>*fcl±BF 2 ^if©T^i2^^~^M%S:^tfP+M#M^^y n> 1 0 7 JilC^ 
ttj&&»5/y-9->f Fl 3 4 £ISL£>Ky-iM KiltbtfeS. 1 4, 

[0 0 3 3] 

pmosi i 2^ci3v^T>?f- h PS! £ -f £ z: £ *e, N9xM 02t 

>f- h «@©tfc*Pgim<D £ EMPMOS©^ -V * -V % )\y H S 

^®^*;i/MPMOSJC;fe^Tki:L£V>ffi«jE£M;^«- 0. 5 VJgJLEJC^gbT 

[0 0 3 4] 

— #NM0S1 l 3 tc^TJi, #*M#PM^*S^- K«ffifcPg¥*#3£*l 



1 9 
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7^t^ t b TJ£*flHR * ^ < * > ^ A© :7n5?x*S/a>U> 

[0 0 3 5] 
[0 0 3 6] 

T'P-Ml 14%K»N-g^l 1 5 CD Uj^SrS^Rbftv**^* 
[0 0 3 7] 

®2li^##:^«lcj;eiE§tfVR(?)«m : SIEMS:^'ro VRte«i«jE[Ili& 1 2 3 £x 
^-T>^1 2 4 ^PMOSffiiJifi^l 2 5 fcStftl 2 9 #ffi0HU 30t 

*^e>3&y. A^JSB^I 2 6lC^<Z>«ff^AiJ^tlTt>SlC— 5£CD«JE££>Mi: 
$tl-5«^Mil^%lcmiJ^l 2 8Kffi#"*£««&W-r54 £ ##36«T?&<5 

o 

[0 0 3 8] 

&m2n*£« ffi*«ffi©is»s^ fin* Mb. /ha 
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[0 0 3 9] 

ant ic m b t m§ comm. \tm ®> x & & % & e> -r r £ & 65 tc m -r 

5. ■ 

[0 0 4 0] 

jl\Z 1 0 0%#c#U fjaiCfcoTtt^y ^MfltO^tS^&PMOSffl^SR^* 
[0 0 4 l ] 

[0 0 4 2] 

Id= ( a - Cox • H/L) X {(Vgs-Vth) - 1 / 2 • Vds} XVds - ( 1 ) 5$ 
Id: K^>SI 
At : &M3£ 

Cox: hfflftlK&ft 

W : ^**/MB 

L : 

Vgs : h • y-^K*E 

Vth : b^V^f£ffi 

Vds: FV^y-V — Xff3«ffi 



mSE#2 0 0 1 - 3 0 
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[0 04 3] 

Mat 3 vgs^vds#/j\;*<T*>-Hfr*^ FW>£-T£lcHu (1 

[0 04 4] 

_hgB© VR© <g n x h it £ J: tf/h§ff f t Jc M b T #3tr ic^^j & & - £ 

[0 0 4 5] 

EMNMOS, DMNM0S®#h*tC;ffi&^^*;i/Mh 
(ZJMOStf) b ^ Vxflt«ffi^^S=l > * # > 0M^tlC*ftStft^5:il 

»N+#^i/'Jn>^- h«H£bfcl§-£r©EMNM 

[0 0 4 6] 

o fcPMOS© E/DMS^PmjE HIK *» IB £ & & o t£ o T E/D§? &C J: £ S*P«ffi 

EN&icfc^TNMosfc b < ttPMoscDif-b e>%*«38#i««ori6*e*y , tm&^tHcfctt 

[0 0 4 7] 

vric £ * w & u fc ^ *; % m ±$k* * "t * SWR 

[0 0 4 8] 

*»c*»W©CMOS4 £ *#$l*©5S3t^«feS:Hffi€:fflv%TSiqa'r*. 
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m 3 &?M¥M<fc&U 1 0 1 IZXVaijyi 0 2?:Mbfc^ V^;bt££L0C0S&lC 

©^■V^;i/M^<35^%K-y$:^^->^A^^J: UNM0S. PM0S#* }C»*lft 
tcffvv ^©^4*- hftfiMI 10 5 S:«it.««^tf»7?(Z>»»ftJC J: *JJgJ*bfc 
^ #ISi^';3>13Uif Lfcif^bTV^. 
[0 04 9] 

n # x. jvtt n mm m *i & . 

[0 0 5 0] 

2; tz. NMOS h PM0S©^£^* ^ */h LS0;17>^?: # Jt b > MMOS L % 
©^©^#:^lC^bfcV^-^, *>y-f >?:n SrffiV^iglirtf 

[0 0 5 1] 

TF'S^&bTV^V^Shallow Trench Isolation(STI) £ ffi V>T t^lS^tC <fc 

<5<£«m, Asm***, <Bn* h-efe^CMOS©^«^iiU ■h#ic#&*i&. lo 

cos& £.su<Dm^w \z—mmz &m.*iWift 4 mi±. & . 

vg|S!©»-6'K:ttSTi3^ifSt«rK:^J*efes^ ^tiJ^Jt©i&#«Bb©#-^L ocos 

[0 0 5 2] 

MOS, D^NMOSCDMNMOSJCM ITii F-/\°> htLT K U >&V>bi3fcf^ 

£MV^ 0 BrfiZ&bfc < fc-9tc<gb^v>'fil'fbic^^^-5^w^®^^^;L'M{C3a-5^ 
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DMP MOSIC VAT % b £ V*«tt«U£©«j&# e>^-v * ^ £ £ tCifio" 

iifflvx^o F-X*ttmM^-r-5L#V%#(Z)'(ittCj:S^3im«l 0 n atoms/cm 2 
1 0 12 atoms/cm 2 tf>$5HT&S,, 
[0 0 5 3] 

&1BMki/V 3>ttjt»«ffiT<3D-ffc^ia;ffi^SSs(Che«ical Vapor Deposition 

> JK«cvD^*lB)K:J:ys/^>^«:^»'rs^i:r»-fl;K±K:fiRJRSti*. JR 

$ #&gT? & s Iff b £ <£ e> k: M TfSffitt % jgjfc-r £ #> ?g v ^ tfimg, 

Ffei^Tife^- h»fl:lRi:©3Qy^>ya#Ub)&if%#JtbT®«tti ooo 
A2>>£4 0 0 OA©M^ttSo 
[0 0 54] 

#cic@4 ica-Ti^icy* F y v?*^ 7^ -&ic * ytfeicNg«#t#fcjS:*as 
#&H§p-rs<fce>fc:7tf f F i 3 2 &rt*-~y>fis* K-*-—7Ftt&T?& 

J:-5JC«t©XgK:feV^T#Jlifft2/y □>MtC®iI®7^-fe7'^- F 

F<z>-f ;*->&a&*t 3 rrT-ti^tc^*i£?ToT 

jbWT?&£J:?JC F-Xi^tgLt^<„ 1 0 14 atoms/cm 2 ^e> 1 0 1 

5 atoms/cm 2 OD^H"efe yZEU*c<D$B,gtt 1X10 14 atoms/cm 3 fr 9 X 1 0 18 ato 
■s/c« 3 S«*e*y, */- F«^tffifcLTtt3Rk Q/Dj^&Sfc+k Q/D-efeS 

CDSS©S/- FS#L*tlc«J£LT;j3<i&g#&S. 
[0 0 5 5] 
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[0 0 5 6] 

?t assjc <k y #*ga s/ y n > cai^w a-t * . 

[0 0 5 7] 

ff- hmmotf- hw^<D3£3L j tt*w<?t=.&fcMmtisTizi x i o 19 atoms 

/cm 3 JSA_t, K-X*^ ItftlXlO 15 atoms/cm%±©^#T^^->^A-r 
[0 0 5 8] 

>r>^Atc<fc-5P+#M^r^y n>M^«^icjt^ mitwkoi&mt^v^y 

?WkM #*&5I T*$>Z> fc&>3iW®L <D A £ V > T H & £ > ftAS IC it ^ 

>f #>&A£J:£7«£8Uf "TSo 
[0 0 5 9] 

[0 0 6 0] 

F-XA&ii^m 1 0 14 atoms/'cm 2 ^ £10 15 atoms/cm 2 tf)f§H-e& *J iEHfc© 
1X10 14 atoms/cm 3 fr P> 9X10 18 atoms/cm 3 @^T'& y , */- hj&tfL 
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#BE ®i& &c £ 3 & 'i> & < £ % * aj^ T jc "T « «> tc ^ © 3Sfig © */ - h 

[0 0 6 1] 
[0 0 6 2] 

B 4 # & B 6 jc^-TXSlc J: y U a > tf>JCNS[«Si#1H«, PM&#t#: 

P+Mm*Mf& U # £*i £> ©X^H lii^-T b % £ Ol# if is »J T? < T 

[0 0 6 3] 

tfclcB 7 ic^-T i: e> CNMSffi#fc«fc tfPSBSffitti: )&*#»Sa2/ y =i>±lc«S 

mi 3 5&^-r«- *iiMin 3 5 s cvdss a $/y 

-ffcRjWSV^tl, 1 0 0 0 A^f) 4 O 0 0 AO w&s. *fc;£X3gK: 

0 0TCT'3 O^g^JiemolRfeffc^feftKlllRffiaS:^^*^***. 
[0 0 6 4] 

^jcssc^r <fce>icp+#^Hr>y n> 107 ^<ttfiiii 3 4 jljcxa 

v # m& v> L ttcvDj&K: <fc y j5lBu&&M §tft5. Mbj&&JiiS' y K i: L 

rii^E y > 2/ y *>r f% b < > v^^yis y f% b < tt^ * > s> y 
•*>f F%b<»^ , ^^^^y-9->f F*«Mv^ni!iJ?tt5 0 oaa*& 2 5 0 0 a© 
ttffl-e&s. ^tt^-s?©i&«tt*«*«isi»^j»s/y"y->f Ft#^i^>y 

[0 0 6 5] 

#CtcB9 JCaV* J: 3 £7* h y VV^VA 3 5 £^-©ifig£ 



2 6 
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[0 0 6 6] 

y i&ifLfa±<DmnWk 135$: b a 1 0 k^-t £ e> icisiy^M^ u * 

<i K£J:tf#MI^>y 3>±Kiiia*ilfi;i 2 2 feffctf s. iCDJttHtJBIfiTW^S/U 
a >IMfcBk -t«# U 3 >^ftJK©*Ji*3t*e* y , $/ U n >B*ffcKttCVDi£ 
JCfcy^f&U -S/y n>^ftB|:foim^lCCVD&{CJ: y^^t-t-S. |fiiI12 2© 
IMRJ^ttl 0 0 OAjfrfc 3 0 0 0 A*t?S>S#, r ©JfclRJSifc itfiffcRfcgfoK 

iill 2 2T«©MsBI#»ffibftV> J:^^HfftcSg^-TSo «^.tfS"J3> 
M;R#2 0 0 OAT^';n>ifbl?: 10 0 OAttSo 
[0 0 6 7] 

^fe*x©^cJ3v^T^ftofc^^)^ml 2 2 $r^L,^ic^a^^fe># 

[0 0 6 8] 
[0 0 6 9] 

z.<D&mz, 7* b y y^^7-r -sue**; y* h us?* b£rs#-->^b 
&^y* b uv^bz^^v £.isTmmm*x-y?->ywkiz'7* > us?* h& 

* h i/s?^ h feus* y* h y yy^y-r -Ssicfc y y * h 1/ 

[0 0 7 0] 
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[00 7 1] 

mum n mtwknmm -v&z mmmn x ^ > ^ & x -/ ^ > m & 

[0 0 7 2] 
[0 0 7 3] 

$ e>JC«Stft9S^l±lS»^*S/U"9->f K##ii§s^y n^Jticfc^fcibJf- 
[0 0 74] 

>-e&£N-M^i i 9%m&irz> a 

[0 0 7 5] 

^«^«^#:|Sa©g&#«B£lC=fe><fcS75)\ jiitte K-X*# 1 0 12atom 
s/cm 2 fr £10 14 atoms/cm 2 C0^-- >J „ dCD^-^CE^^te 1 0 16 atoms 

/cm 3 ^P> 1 0 18 atoms/cm 3 (Z)yf -#*-T?&S 0 
[0 0 7 6] 

?klZ7* h Ui?7 h ZV&£kVf=.(D%. MIS iZ^k-t&olZy* h U V7'=y7 4 
tfn V^ UBF 2 ^ if COT - &<£$§MiC>f *>&AmiZ J: U x/l/tfUC 



2 8 



ffifE^f 2001-3084417 
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^fm^immtMOSmU, MftltF-yClkifil 0 12 atoms/cm 2 jbM?> 1 0 14 atoms/c 
m 2 <D7$--#-V$> *j> Z.<DWi&Ol&Ml£l 0 16 atoms/cm 3 fr £ 1 0 18 atoms/cm 3 
<DJt— #— -e&<5 0 
[0 0 7 7] 

-fc&sfMMSEi 3 3&cyDSsK:j:*;^##3l«tJt»c^-rs 0 

1 2 2 &3&3-J:e>&C-9--f F^-1^-£^J&^£ifr^&££#>, tiMM 1 2 2 

mv^ 0 3 z<Dmmz>&m£.^&nRMm<Dumz.%&&i)mn2. o o 
*cj:yaMiL3i&fT3 

[0 0 7 8] 

>©«!!MJC-9->f K^^-if- 12 1 ^©il^$fe^l 3 3 14 5/ U 3 

>lftIT^»J, #jeas/U3>_h©j|i6»Ki 2 2<£>±Ji&^y 3>^ftltr& 

#^J6«K:i3v*TfcJ:#*g&S/y 3>_h©j|e»B; l 2 2©_t«&S/y =z>g<ffcRi: 
U X^-t-M0iill 3 3 &S/y a>Mi:Lf:i^^Lfc^ 
mi 2 2 &S/y n^BfrfbJRfc l^^-iJ-ffl©K5ill 3 3 & */ y n >&itmt. 

[0 0 7 9] 

SfcJCB 1 6 iZ.jjk-?£olZ7* b y V^77-f y 7# h l^X M32 

^>^KJ:ySffi#Jt©i|ifi»IRl 2 2 &Hfc*f 
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iZmmm l 2 2 ±M<D is y =t >SgffcKM: K5>fxyf>^c±»J U 
[0 0 8 0] 

tfac?* M/^x M 3 2 fcitiULfc^, 12 1 7 Km-t^vizy* h y 

£?icy * h M32 ^Lfc-ft* U L< l±ffifcf^& 

0S©y-X. FU>f >*e*6N + fg«l 0 3 fcN+#3ieS2/y n>M^cl 09^ 
[0 0 8 1 ] 

&JBV\ -e^-5^^<B®mil-rSfe«?) K-X4« 1 X 1 0 15 atoms/cm 2 J^_t"e$> 
UZl<Z)#-£-tf)iISH: 1 X 1 0 19 atoms/cm 3 J£jLtT?&So 
[0 0 8 2] 

£frz.(Dm&moscD¥- hmm±Ktemmi&i$n-frftr^z>fci<b. nmos©^- 

[0 0 8 3] 

El 8tc^t-J;e)tcy^ h y y ^^y>r -^{c<fcyPMOSi:PM^#:©^ 

Mx.liBF 2 %b< li/Kn>^if<DT^ir^^-S:«a^lc 
-Y:tf->&A&ICJ; yN^oi;V^J:r;P§ff^m^*lC#AbPMOSCDy-X, Kl/>f > 
T*&£P+M^1 0 4 i:P+#|glS/U3>««l 0 8 S:MtS„ 
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MOSmMV F-Xaiil X 1 0 15 atoms/cm 2 J£*Jt-e& 

»J Z(Dm^<Dmmit 1X10 19 atoms/cm 3 J^_tT&.5o 

[0 0 84] 

J^J:firobT^fc«fc^lCg|3 3b^01 8©X@$:^<S3tlC J: U, 0 1 iC^i" 
01 9 tt!tfi&L£El3 3^&H.l 1 £ 7? <Z>Xig 04 t06^^LtNMS 

^{cj;*;^* h>y^ M32 hmM^mmmmzijrt-? 

[0 0 8 5] 

Z>M$£*ffin-tZ>&olZ7?!t b M32 ^L.fcflL U 

3>tfuc#AbNM0S©*£Sl^<E>v-x, y7*%>&n-ffi& 1 1 9£j;tfN 

[0 0 8 6] 

^MMfiltt^frJIIiacDa&f^mffiK:* J: MSte F-X*# l 0 12 atom 

s/cm 2 fr£> 1 0 14 atoms/cm 2 (D;f — #*-T*& *J , Zl (£>^-£-<D$i,g& 1 0 16 ato ms 
/cm^e> 1 0 18 atoms/cm 3 (Z>;f-#*-"£&£o 
[0 0 8 7] 

m&mi*mmizmmz.;fm® f- e> r £ £ £ *k xn^nmt^^n^ 
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[0 0 8 8] 

ikizmz i tcat-ti-Mc^tf h u w^?* -m^£ i jsi3 ic^-r<t 

b Ui?7. b 1 3 2 &7t#- — >yUfctlL 3tfn >&Va LBF 2 & £*CDT ^ - 

*&Mmiz47ty&Amiz£*)iiyaiji,-&£X$&1lgMji/V -tytpizmALP mos© 

1 0?:«tS. 
[0 0 8 9] 

^MWM&IZM^IZ F-Xi^ 1 O 12 atoms/cm 2 ^ P,10 14 atoms/cm 2 GD;f- 
»J , Z. <Dm^(Dm^t l O 16 atoms/cm 3 ^ f> 1 0 18 atoms/cm 3 ©^-- # 

[0 0 9 0] 

«fc tn®**gs s> y n >««t<*©«K:Bii»jfejR £ © n y z & b z asa-tcwa 

[0 0 9 1] 

02 2i$%j&i'f~ms-fr*>m , 7 ^^(DJim^n^rcWi. ziA)]/b%i><iz?-$> 

^ro^K ^#y £$j\z$£ff.fe. 100 Afri=> 5 0 0 A©^H"??fe y , nA;i/h£> 

[0 0 9 2] 

^CMittfRTP (Rapid Thermal Process) &C<fc «J 6 0 O'CfrS) 7 5 Otig 
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[0 0 9 3] 
[0 0 94] 
[0 0 9 5] 

ic Jgfft "T * £ . NMOSfc <fc t^PMOS<Z)®m>SM^c £ #MHr S/ U 3 > fc J: S 
&fc&xg©ia»#«rtBfc*»;, JSitxaBiS .fctfSJiri:* h©^*g^efc#^^^ 
[0 0 9 6] 

^e j ?>T^n^4 £ »flt^eK:feV>T, CMOS©<F- I* &NMOS, PMOS£ 

lffl»*CRiB»fc:Mv*&*isig}ftft«:y-- Mfih i-I©#S^i/ u □ > i: 



miiE# 2 0 0 1 -3 0 
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[01] 
[02] 
[03] 
[04] 
[05] 
[06] 
[07] 
[08] 
[0 9] 
[010] 

[011] 

[012] 
[013] 
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[014] 

[01 5] 
[Hi 6] 

[017] 
[018] 

*|§^©CMOS^^^«(Z)^5t^^©--||JgM$:^-r^^»T®0o 
[019] 

[02 0] 

^^^©cMos^^^«<z)^^^ogfj©iiJgM5:^t-^e5;»T®0o 

[02 1] 
[02 2] 

*^^©CMOS^^#:^g<Z)ig^^^(DSiJ©||^M§:^i-^^^T®0o 
[02 3] 

[02 4] 

^^^©CMOS^#^g©|g^^^(DSlJ©||Jfe#!f$:^i-m^;^WT®0o 
[02 5] 

ioi. 201 PM^mftMfa 

1 0 2. 2 0 2 N^x;i/ 
1 0 3. 2 0 3 N+ 
1 0 4. 2 0 4 P+ 
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1 0 5, 2 0 5 >f-~ Vi&WBk 

1 0 6, 2 0 6 7-f-;i/FiiI 

10 7 P+#^'J3> 

10 8 P+^SJ/'Ja> 

1 0 9, 2 0 9 N + #^^i/Uzi> 

110 P-»>'J3> 

111, 211 N-#>agS$/y Z3> 

112, 2 12 PMOS 

113, 2 13 NMOS 
1 1 4 P-fiffifl: 
115, 2 15 N-«*t# 
119 N- 

12 0 P- 

121 Kx^--y-- 

1 2 2 JftRJK 

123 ££tt£nn& 

12 4 ai^-T^^ 

12 5 PMOSffi^j^^ 

12 6 Kti^ 

12 7 P^VZsFm* 

12 8 m^jSB^ 

12 9 3g£t 

13 0 ^£EH8I 

1 3 1 y-n> 
13 2 7# h b 

1 3 3 mmm 

13 4 «iBb&&A*/ u K 

1 3 5 mmm 

13 6 %Bfcj&&A 
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23 1 N+^^'J3> 
2 3 2 P+#-|g©S/y Ziy 



3 7 



ffiIE# 2001-3084417 



#2001—24 1298 



mm 

[Ml] 



112EMOS 113NMOS 114P-4Sfitf*: 115N-ffiB8fc 

f s r A n r~ — A f A \ 




[02] 



123 PMOS \£h%-f- 126 Xht&T 




127 7=> V > YW* 
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[0 3] 










7 



\ 

loip^mLgK 



[04] 



^^^^^^^^^^^^^^^ 



111N-^#®S.''J3> 




\_ 
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[05] 
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[06] 
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[Ell 2] 



^^^^^^^^^^^^^^^ 




119N- 



[013] 




120P- 



[014] 




1/ 
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[HI 5] 

121 1M KX^— tN- 

121 «M *>- 




[016] 




[HI 7] 

^^^^^^^^^^^^^^^ 



132 7^-hU^Xh 



!32 7*H/^h 



1^1 









1 1 


IP 








103 N+ 



109N-h^SS^>Uri> 
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[018] 

^^^^^^^^^^^^^^^ 

z 



"7 




104P+ 



[019] 
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